Propofol prevents oxidative stress and apoptosis by regulating iron homeostasis and targeting JAK/STAT3 signaling in SH-SY5Y cells.
The present study aimed to test the hypothesis that propofol (PRO) could exert a neuroprotective effect via inhibiting oxidative stress induced by iron accumulation. Human SH-SY5Y cells were pretreated with ferric citrate (FAC), and then were protected by PRO. Cell viability was measured by MTT method. Iron levels were assayed by ICP-MS. Cell apoptosis was examined by TUNEL and digital holographic technique. Malondialdehyde (MDA), reactive oxygen species (ROS) and mitochondrial membrane potential (MMP) depolarization were measured by MDA, DCFH-DA and JC-1 kits, respectively. The expression of proteins or genes involved in iron metabolism such as ferritin, TfR1, DMT1, Fpn1 and hepcidin, and other apoptosis-related proteins including Bcl2, Bax, Bid, Cox2, IL-6, JAK1 and STAT3 were detected by western blot. Our results showed low concentration of PRO (5 μM) could significantly prevent FAC induced apoptosis via inhibiting oxidative stress and iron accumulation. PRO suppressed the increase of ROS and MDA and decrease of MMP induced by FAC. PRO significantly down-regulated the expression of ferritin and up-regulated the expression of TfR1and Fpn1, but had no effect of DMT1. Furthermore, this effect was not done by PRO chelating iron. Meanwhile, PRO suppressed the inflammatory response through inhibiting IL-6 and Cox2 expression and activating JAK/STAT3 signaling induced by iron overload. In conclusion, here we demonstrated a new antioxidation mechanism of PRO. PRO could protect against nerve cell injury induced by overload of iron through regulating iron metabolism and inhibiting stress oxidative and inflammation reaction pathways by targeting JAK/STAT3 signaling.